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DETAILED ACTION 

1 . Claims 1-27 have been presented for examination and the request for continued examination has 
been acknowledged. 

Claim Objections 

2. Claim 22 is objected under 37 CFR 1 .75 as being a substantial duplicate of claim 23. When two 
claims in an application are duplicates or else are so close in content that they both cover the same thing, 
despite a slight difference in wording, it is proper after allowing one claim to object to the other as being a 
substantial duplicate of the allowed claim. See MPEP §706.03(k). 

Claim Rejections - 35 USC S112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 5 and 14 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. It is unclear which matrix is being generated, the original matrix received or the projected 
matrix into orthogonal space. 

Claim Reje ctions - 35 USC S 101 

35 U.S.C. I0l reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition 
of matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

4. Claim 1-27 are rejected under 35 U.S.C. 101 because the claimed invention is directed to non- 
statutory subject matter. Claim 26 given the broadest reasonable interpretation exists as software only 
(See [0020] of Specification of instant application) and thus is directed towards software per se which is 
nonstatutory. Claims 1-27 are directed to nonfunctional descriptive material per se which is an abstract 
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idea and therefore is not statutory. The nonfunctional descriptive material is outputted by a computer or 
stored to be read without any functional interrelationship. 

Claim Rejections - 35 USC 6 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (I) an application for patent, published under section 122(b), 
by another filed in the United States before the invention by the applicant for patent or (2) a 
patent granted on an application for patent by another filed in the United States before the 
invention by the applicant for patent, except that an international application filed under the treaty 
defined in section 351(a) shall have the effects for purposes of this subsection of an application 
filed in the United States only if the international application designated the United States and 
was published under Article 21(2) of such treaty in the English language. 

5. Claims 11-25 are rejected under 35 U.S.C. 102(e) as being clearly anticipated by Gopisetty et 
al. (U.S. Patent No. 6,615164 Bl). 

As per claims 11-25, Gopisetty is directed to an apparatus comprising a memory and processor, a 
computer program embodied on a computer readable medium, and a monitored system with a controller 
(column 16, line 22 - column 17, line 55). Although there are other limitations included in the claims 
language, the phrases "operable to" and "program for" indicate intended use and the aforementioned other 
limitations are not given patentable weight. 

Claim Rejections - 35 USC S 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
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patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), 
that are applied for establishing a background for determining obviousness under 35 U.S.C. 103(a) are 
summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 

6. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over Repucci et al. (U.S. 
Patent Application Publication No. 2005/0015205 Al) in view of Swinnen et al. ("Detection and 
multichannel SVD-based filtering of trigeminal somatosensory evoked potentials"). 

As per claim 27, Repucci is directed to a method, comprising: performing canonical QR- 
decomposition on a matrix, the canonical QR-decomposition creating an orthogonal matrix and an upper 
triangular matrix ([0010], [0073], page 8, [0101]); using the orthogonal matrix and the upper triangular 
matrix to at least partially isolate one or more effects of one or more disturbances in a signal ([0012] and 
[0096]-[0097]); wherein the upper triangular matrix has a plurality of values along a diagonal of the upper 
triangular matrix, each value being greater than or equal to zero, the diagonal lying between an upper left 
corner and a lower right corner of the upper triangular matrix as these limitations are the inherent to an 
upper triangular matrix from a canonical QR-decomposition but fails to explicitly disclose wherein the 
matrix comprises a first column Hankel matrix in a first portion of the matrix and a second column 
Hankel matrix in a second portion of the matrix. 

Swinnen teaches a matrix that comprises a first column Hankel matrix in a first portion of the 
matrix and a second column Hankel matrix in a second portion of the matrix (page 302, 2 nd column, 
"Concatenate the K Hankel matrices..."). It would have been obvious at the time of the invention to 
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an ordinary person skilled in the art to combine the matrix manipulation method of Repucci with the 
Hankel matrix of Swinnen in order to improve the signal to noise ration and extraction of the 
characteristic components of the original signal (Swinnen, page 301, Section 4.2, 1 st paragraph). 

7. Claims 1-7, 11-15, and 18-23 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kadambe (U.S. Patent Application Publication No. 2003/0061035 Al) in view of Repucci et al. 
(U.S. Patent Application Publication No. 2005/0015205 Al) in further view of Swinnen et al. 
("Detection and multichannel SVD-based filtering of trigeminal somatosensory evoked potentials"). 

As per claim 1, Kadambe is directed to a method, comprising: receiving a matrix comprising a 
first plurality of samples associated with a first signal and a second plurality of samples associated with a 
second signal, the second signal comprising a first portion associated with the first signal and a second 
portion associated with at least one disturbance ([0021], mixed signal matrix X); and projecting the 
matrix using the projected matrix to at least partially isolate the first portion of the second signal from the 
second portion of the second signal ([0021], estimate matrix S) but fails to explicitly disclose projecting 
the matrix into an orthogonal space. 

Repucci teaches projecting a matrix into an orthogonal space by performing canonical QR- 
decomposition on the matrix with an orthogonal matrix and an upper triangular matrix ([0010], [0073], 
page 8, [0101]). Kadambe and Repucci are analogous art because they are from the same field of 
endeavor, modeling and separating mixed signals. It would have been obvious to one of ordinary skill in 
the art at the time of the invention to combine the method of separating signals of Kadambe with the 
matrix projection method of Repucci in order to minimize error in the modeled signals (Repucci, page 8, 
[0101]). 

The combination of Kadambe and Repucci fails to explicitly disclose wherein the matrix 
comprises a first column Hankel matrix comprising the first plurality of samples in a first portion of the 
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matrix and a second column Hankel matrix comprising the second plurality of samples in a second 
portion of the matrix. Swinnen teaches a matrix that comprises a first column Hankel matrix comprising 
a first plurality of samples in a first portion of the matrix and a second column Hankel matrix comprising 
a second plurality of samples in a second portion of the matrix (page 302, 2 nd column, "Concatenate the 
K Hankel matrices...")- It would have been obvious at the time of the invention to an ordinary person 
skilled in the art to combine the matrix manipulation method of Kadambe and Repucci with the Hankel 
matrix of Swinnen in order to improve the signal to noise ration and extraction of the characteristic 
components of the original signal (Swinnen, page 301, Section 4.2, 1 st paragraph). 

As per claim 2, Kadambe the combination of Kadambe and Repucci already discloses the 
method of claim 1 wherein projecting the matrix comprises performing canonical QR-decomposition on 
the matrix, the canonical QR-decomposition creating an orthogonal matrix and an upper triangular matrix 
(Repucci, [0010], [0073], page 8, [0101]). 

As per claim 3, the combination of Kadambe, Repucci, and Swinnen already discloses the 
method of claim 2, wherein: the upper triangular matrix has a plurality of values along a diagonal of the 
matrix, each value being greater than or equal to zero; and the diagonal lies between an upper left corner 
and a lower right corner of the upper triangular matrix as the limitations are the inherent to an upper 
triangular matrix from a canonical QR-decomposition. 

As per claim 4, the combination of Kadambe, Repucci, and Swinnen already discloses the 
method of claim 1, wherein projecting the matrix comprises projecting the first signal along with the 
second signal (Kadambe, [0021]). 

As per claim 5, the combination of Kadambe, Repucci, and Swinnen is directed to the method of 
claim 1, further comprising generating the matrix (Repucci, [0010], [0073], page 8, [0101]). 

As per claim 6, the combination of Kadambe, Repucci, and Swinnen already discloses the 
method of claim 1, wherein: the first column Hankel matrix comprises a backward column Hankel matrix; 
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and the second column Hankel matrix comprises a forward column Hankel matrix (Swinnen, page 302, 
1 st column, "Since the latter operation..."). 

As per claim 7, the combination of Kadambe, Repucci, and Swinnen already discloses the 
method of claim 1, wherein: the first column Hankel matrix comprises one of a backward column Hankel 
matrix and a forward column Hankel matrix; and the second column Hankel matrix comprises one of a 
backward column Hankel matrix and a forward column Hankel matrix (Swinnen, page 302, 1 st column, 
"Since the latter operation..."). 

As per claim 11, Kadambe is directed to an apparatus, comprising: at least one memory operable 
to store a matrix comprising a first plurality of samples associated with a first signal and a second 
plurality of samples associated with a second signal, the second signal comprising a first portion 
associated with the first signal and a second portion associated with at least one disturbance ([0021], 
mixed signal matrix X) but fails to disclose and at least one processor operable to perform canonical 
QR-decomposition on the matrix, the canonical QR-decomposition creating an orthogonal matrix and an 
upper triangular matrix, the upper triangular matrix having a plurality of values along a diagonal of the 
matrix, each value being greater than or equal to zero, the diagonal lying between an upper left corner and 
a lower right corner of the upper triangular matrix. 

Repucci teaches projecting a matrix by performing canonical QR-decomposition on the matrix 
with an orthogonal matrix and an upper triangular matrix ([0010], [0073], page 8, [0101]). Kadambe and 
Repucci are analogous art because they are from the same field of endeavor, modeling and separating 
mixed signals. It would have been obvious to one of ordinary skill in the art at the time of the invention 
to combine the method of separating signals of Kadambe with the matrix projection method of Repucci in 
order to minimize error in the modeled signals (Repucci, page 8, [0101]). 

The combination of Kadambe and Repucci fails to explicitly disclose wherein the matrix 
comprises a first column Hankel matrix comprising the first plurality of samples in a first portion of the 
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• 

matrix and a second column Hankel matrix comprising the second plurality of samples in a second 
portion of the matrix. Swinnen teaches a matrix that comprises a first column Hankel matrix comprising 
a first plurality of samples in a first portion of the matrix and a second column Hankel matrix comprising 
a second plurality of samples in a second portion of the matrix (page 302, 2 nd column, "Concatenate the 
K Hankel matrices..."). It would have been obvious at the time of the invention to an ordinary person 
skilled in the art to combine the matrix manipulation method of Kadambe and Repucci with the Hankel 
matrix of Swinnen in order to improve the signal to noise ration and extraction of the characteristic 
components of the original signal (Swinnen, page 301, Section 4.2, 1 st paragraph). 

As per claim 12, the combination of Kadambe, Repucci, and Swinnen already discloses the 
apparatus of claim 1 1, wherein performing the canonical QR-decomposition (Repucci, [0010], [0073], 
page 8, [0101]) allows the at least one processor to project the matrix so as to at least substantially 
separate the first portion of the second signal from the second portion of the second signal (Kadambe, 
[0021], estimate matrix S). 

As per claim 13, the combination of Kadambe, Repucci, and Swinnen already discloses the 
apparatus of claim 12, wherein the at least one processor is operable to generate a projection that includes 
the first signal, the first portion of the second signal, and the second portion of the second signal 
(Kadambe, [0021], estimate matrix S). 

As per claim 14, the combination of Kadambe, Repucci, and Swinnen is directed to the apparatus 
of claim 1 1, wherein the at least one processor is further operable to generate the matrix (Repucci, 
[0010], [0073], page 8, [0101]). 

As per claim 11, the combination of Kadambe, Repucci, and Swinnen already discloses the 
apparatus of claim 14, wherein: the first column Hankel matrix comprises a backward column Hankel 
matrix; and the second column Hankel matrix comprises a forward column Hankel matrix (Swinnen, 
page 302, 1 st column, "Since the latter operation..."). 
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As per claims 18-23, the combination of Kadambe, Repucci, and Swinnen is directed to a 
computer program embodied on a computer readable medium and operable to be executed by a processor, 
the computer program comprising computer readable program code for method steps with the same 
limitations as claims 1-4 and are therefore rejected under the same art combination. 

As per claim 26, Kadambe is directed to a system, comprising: a monitored system (Figure 3, 
300, Data Processing System) operable to receive a first signal and provide a second signal, the second 
signal comprising a first portion associated with the first signal and a second portion associated with at 
least one disturbance ([0021], mixed signal matrix X); and a controller (Figure 3, 306, signal 
processor) operable to: produce a matrix comprising a first plurality of samples associated with the first 
signal and a second plurality of samples associated with the second signal ([0021], mixed signal matrix 
X); and decompose the matrix so as to form a projection, and use the projection to at least partially isolate 
the first portion of the second signal from the second portion of the second signal ([0021], estimate 
matrix S) but fails to explicitly disclose decom pose the matrix as to form a projection in an orthogonal 
space. 

Repucci teaches projecting a matrix by performing canonical QR-decomposition on the matrix 
with an orthogonal matrix and an upper triangular matrix ([0010], [0073], page 8, [0101]). Kadambe and 
Repucci are analogous art because they are from the same field of endeavor, modeling and separating 
mixed signals. It would have been obvious to one of ordinary skill in the art at the time of the invention 
to combine the system of separating signals of Kadambe with the matrix projection system of Repucci in 
order to minimize error in the modeled signals (Repucci, page 8, [0101]). 

The combination of Kadambe and Repucci fails to explicitly disclose wherein the matrix 
comprises a first column Hankel matrix comprising the first plurality of samples in a first portion of the 
matrix and a second column Hankel matrix comprising the second plurality of samples in a second 
portion of the matrix. Swinnen teaches a matrix that comprises a first column Hankel matrix comprising 
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a first plurality of samples in a first portion of the matrix and a second column Hankel matrix comprising 
a second plurality of samples in a second portion of the matrix (page 302, 2 nd column, "Concatenate the 
K Hankel matrices...")- It would have been obvious at the time of the invention to an ordinary person 
skilled in the art to combine the matrix manipulation method of Kadambe and Repucci with the Hankel 
matrix of Swinnen in order to improve the signal to noise ration and extraction of the characteristic 
components of the original signal (Swinnen, page 301, Section 4.2, 1 st paragraph). 

Allowable Subject Matter 

8. Claims 8-10 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form incl uding all of the limitations of the base claim and any 
intervening claims and the 101 issues are resolved. Claims 16-17 and 24-25 also contain allowable 
subject matter but would be allowable only if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims and the 101 issues are resolved as well as 
removing the claim language indicating intended use. The reasons for allowance are held in abeyance 
until all other outstanding rejections in regards to the instant application are resolved. 

Response to Arguments 

9. Applicant's arguments filed 02/21/07 have been fully considered but they are not persuasive. 

10. The 35 U.S.C. 101 rejections of claims 1-27 are maintained. Claim 26 given the broadest 
reasonable interpretation exists as software only (See [0020] of Specification of instant application) and 
thus is directed towards software per se which is nonstatutory. Claims 1-10 and 27 are directed to 
nonfunctional descriptive material which does not fall under any statutory category. Futhermore, claims 
1 1-25 contain intended use language such as the phrases "operable to" and "program for" and any 
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limitations following these phrases are not given patentable weight; thus claims 1 1-25 are fully 
anticipated by any computer. 

1 1 . Applicant's arguments with respect to the prior art rejection of claims 1-27 have been considered 
but are moot in view of the new grounds of rejection. 

Conclusion 

12. The prior art made of record is not relied upon because it is cumulative to the applied rejection. 
These references include: 

1 . U.S. Patent No. 6,615,164 Bl issued to Gopisetty et al. on 09/02/03. 

2. U.S. Patent Application Publication 2004/0071207 Al issued to Skidmore et al. on 04/16/04. 

3. U.S. Patent No. 7,035,357 B2 issued to Bonhomme on 04/25/06. 

4. "Matrix-vector Product for Confluent Cauchy-like Matrices with Application to Confluent 
Rational Interpolation" published by Olshevsky et al. in 2000. 

5. "On- and off-line identification of linear state-space models" published by Moonen et al. in 

1989. 

6. "A Note on Minors of a Generalized Hankel Matrix" published by Usefi et al. in 2003. 

7. "Numerical Linear Algebra for Signal Systems and Control" published by Dooren, P in 
04/24/03. 

13. All Claims are rejected. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Suzanne Lo whose telephone number is (571)272-5876. The examiner can normally be 
reached on M-F, 8-4:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Kamini Shah can be reached on (571)272-2297. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 
CANADA) or 571-272-1000. 




Suzanne Lo 
Patent Examiner 
Art Unit 2128 
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05/23/07 



